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PBOYISIOMTAL BPEOH'IOATrOlf. 

" Improremeuts in and relatingr to Diving Bell Apparatus for 
Sabmsrine Work." 

We, Somr BjoatAJB. 'Fj.ood, of 25 Betreat Boad, Westcli£E-on-Sea,- in tlie 
County of Esse::, Engineer, and Wiuuk Qsosav. FnzaEBAU), of 30 The 
Avenue, West .Ealing, in the County at Middlesex, ' Engineer^ do hereby 
declare the nature of this invention to be aa followa: — 

•I This invention relates to diving bell apparatus fur use iii submarine work 
and has for its object the provision of means vhereby submarine work can be 
carried on continuously, such means enabling ready avcess to and from the 
chamber from which the work is beiiig conducted without any ■■necessity for 
interfering with or necessitating the movement of snch chamber. 
10 To uarry the" invention into effect, we form the apparatus in two parts, the 
lower part consists of a diving chamber provided with suitable pnnuanent 
ballast and also independent water ballast, the quantity of which can be regu- 
lated as circumstances require. This cbctmber is connected by two or more 
wire ropes or the like from a sopporting device situated above the surface of 
J 5 the water: The upper part of this lower diving chamber is provided with a 
door adapted to make a, water tight joint with the casing against which it abuts- 
Superposed on the lower diving chamber is a detachable upper diving 
chamber or elevator and means are provided' Whete these two cfaambei's abut 
ngaiuRt one another to form a water ti^ht joint and locking attecliment 
2C between the two chambers. The upper diving chamber, or elevatbr is provided 
with a separate compartment whicn can be uider 6rdinaTy atmospheric pr«s- 
sure, an air-tight door being arranged between this chamber and the madn 
chamber of the device, from which latter access can -be had through the door 
beforementioned in the top of the lower diving chamber to the interior thereof, 
2a The upper- diving chamber is. provided with permanent ballast and 
also water ballast the necessary connections vuh the water ballast- 
tank and high pressure air supply axe ananged so that the oceu>- 
pants of the upper diving chammr can discharge water, ballast' to 
give the said chamber buoyancy, and , ' as the chamber ia provided 
SO -with lugs through which the Buspeneion wire ropes pass, on the inctaaBO 
of .buoyancy the upper chamber wyl ri£e to the surface in a guided xaRnner. 
In this way ready communication can be made between the lower dirlnj; 
chamber and the surface without difficulty and entirely under the control of 
those in the upper diving chamber. In oi^er to ensure the co-axial ollgnment 
Tift of the upper and lower chambers, rigid ftnides -are attached to thd lower 
chamber which may be formed .as part of the saspension gear. 

It will be observed that as fer as the occupants of the upper chamber are con- 
cerned there is no necessity whatever for any pressure .therein higher thon 
atmospheric pressure, but when access is to be obtained from the upper to the 
40 lower diving chamber the air loot must be cjosed in the upper divinp chamber 
and sufficient air pressure be admitted within .the air lock in " upper 
chamber to balance tii« pxwBUTfl in the lower ohamlwr ii} order to open th^ 
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door in tiio upper part of tbe lower cluunber througli whioli admission r.an 1w 
efEect»d. = ' • 

Dated this 2nd day of October, 190S. 

FELL & JAMES. . 
1, Queen Victoria Street, London, E.C., tt 
Agents for the Applican,tB. 



■ OOMPIiBTE SPEOIFICATIOS. 

'''ImpirOTeinaiitB in and relating to Diving BeU AppanitUB fivr ' 
SubmaxineiWogrk." 

* > 

'/yTe, JoHK Gabnab Fjjoos, of 26 Betreat Bead, WeBtcIiS-on-Sea, in the lo 
County of Essex, Engineer, and Wjixiau Geoege FiTzcasBAXO, of 30 The 
Avenue, West Ealing, in the County of Middlesex;, Engineer, do hereby 
declsie the nature of tiiia invention and in what manner the same is to be per- 
formed, to be particularly described and ascertained in and by 'the foUowtngr 
statement: — ,15 

This invention relates to diving bell apparatus for use in" submarine work 
and has for ite object the proTision of means whereby sabmariae work can be 
carried on continuously, such means enabluig ready access to and from the 
chamber fnan which the work is being, inducted without any necessity for 
interfering with or necessitating the movement of such chamber. 'iQ 

To carry tbe invention into efFect, we form the apparatus in two parts, the 
lowo' part consists of a diving chamber provided with suitable permanent 
ballast and also independent water ballast, the quajitity of which can be xegn- 
' lated as ^rcumstances require. This chamber ia conn'ected by two or more 
wire xopes or the like from a supporting device eituated above the Sttrface of 25 
the water. The upper part of this lower diving chamber is provided^ with a 
doer adapted to make n water tight joint with the casing against which it abuts. 

Superposed on the lower diving chamber is a detachable upper diving 
cbamlier or ekvator and means are provided where these two chambera abut ■ 
against one another to form a water ti^ht joint and locking attachment 30 
between the two chamberfl. ' The upper diving chamber or elevator is provided 
with a separate compartment which can be under ordinary atmospheric pres- 
sure, an air-tight 'door being arranged between this chamber and the main 
chamber of the device, from which latter. access can bo had through the door 
beforeraentioned in the top of the lower diving chamber to the interior thereof. 35 

The upper diving chamber is provided with peimaneot ballaet and 
also water ballast the necessary conneulioits, with tho water bollast 
tank and high pressure air supply being anronged so' that the occu- 
pants of the upper diving chamber can discharge water ballaat to 
give tho said chamber buoyancy, and as the chamber is provided 40 
with lugs through which the suspension wire ropes pass, on the increase 
of buoyancy the upper chamber will rise to tho surface in a guided manner. 
In tliis wB.y ready communication can be made between the lower diving 
chamber and tho surface without difficulty and entirely under the control of 
those in the upper diving- choinber. In order to ensure the co-osial alignment 45 
of the upper and* lower chambers, rigid guides aTo_ attached to tho lower 
chamber which may be formed as part of Ute Buspeasion gear. 

It will be observed that as far as the occupants of the upper chamber are con- 
cerned there is do aeCBssity whatever for any pressure tbereiii ' higher than 
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atiuospberic presBure, but wLea access ia to be,i>biaiucd horn the upper to the 
lower diving chamber th« air lock muat be dosed in tbe tipped divine cUamber 
and sufficient air presaiue be admitted vitbin the aii lock in uie upper 
ohamber to balance the preaBure in the lover chamber in oiader to open the 
C door in the -upper part of the lover chamber through which admiaaion can be 
effected. 

lb order that tlie inTentioOi may be the better understood, ve will nov pro- 
ceed to describe the same with reference to the acoompanying drawiflga, 
, reference bein^ had to the letters and. figures marked thereon. Inks letters refer 
° 10 to like parts m the variouB figures. 

Figure 1 ia a sectional elevation of one form of our invention. 
Figure 2 is a sectional plan on the Use x — y'of Figure 1. 
Figure 3 is a. diagrammatic view fihowing^the apparatus in use under water. 
Figure 4 is a similar, view showing the lower part of the apparatus under 
16 water, and the upper part raised above the water connected to the pressure 
varying Chamber. 

Referring to Figures I and 2 the lower part a consists of a diving chamber 
provided with permanent ballast h and independent water ballast tank, c which 
ballast can be varied in amount by means of a vent pipe and valve and flood- 
iQ ing valve c*, the discharge of the ballast beinj^ effected by air pressure admitted 
through the valve from the air pressure pipe d. 

This obamber is supported by two or more wire ropes e suspended from a 
suitable device auch ^ a baige on the surface of the water. On the upper 
. port of the chamber a man-hoto with a hermetically closing door / is provided 
'£i through which in^ess and egress can be ejected when desirid, a laidder beiog 
arranged for easy passage from the door to the floor of the chamber> 

Fresh air from the high pressure air supply d is led to the cocks to which 
can be attached air pipes to the diver's helmet, and also for feeding of air to 
the interior of the chamber a, and if necessary the air from the same souice 
SO can be obtained for rock drilling and .like operations. 

On the" upper part of the chamber a sarronnding the door / is airanged a 
ciioular ring g having a conical periphery, and pxovidod at its upper part with 
a jbintjng. ring ^ of india-rubber or other suitable material, and on which 
engages the circular ring ^ with a conical internal periphery, carried on the 
35 under aide of the. upper chamber 

The eyes j and are provided on the exterior of the upper chamber A through 
which the suspending ropeb « pass, the eyes being provided with a conical 
h<dc to engage on' to the conical studs &Btened to the upper part of the 
chamber a in. such a manner as to ensure the upper chamber A being properly 
40 fpiided into poution upon the lower chamber a, so as to ensure a water tight 
joint being mado' between the two chambers on the ring . 

When BO -placed the chambers are locked together by means of s series oi 
claws It arran{|ed round the ring ^ with which isngage a series of projections f 
carried by a ring J?, adapted' to rotate upon the nng ^. 
45 The engaging snrfecea of the olaws It and the projections ^ are inclined to- 
the plane of revolution of the rin^ P so as to produce on relative ro.tation a 
drawing together in an axial direction of the rings gr and ^ against the jointing 

The ring is Operated means of a toothed quadrantr P attached to the said 
50 ring, into which meshes a pinion operated by worm and worm wheel gearing A* 
and hand wheel Jfi. 

It will be obaerved that the upper chamber A is. divided into two compart- 
ments, a central compartment I which can bo put under, internal presaure and 
, an Elnniilar compartment m which ia under atmospheric prcsaure. 
*fi' The chamber A is provided with a high pressure air supply pipe 7t' and a vent 
pipe the, latter hsvinsf a control valve J? situated within the compartment nv, 
iresh air being Bupplied to the compartment' through the valve A*, 
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At the lower port oi the chamher, permanent ballast tn^ ia arranged, and 
around this ballast. the water bailaat tank m? ia formed. 

The water ballast is admitted through the flooding valve m^, a vent pipe and 
valve m* leading tti the top of the ballast tank allowing the air to be diBpleced 
by the water. The water is displaced when necessary, by means of high prea- 6 
sure air led into the ballast tank through the valve ^ and pipe 

The compartment I is formed as an airlock aitd is provided with a. door n' 
'fitted with a pressnro equalising valve n\ 

Air from tlfe high pressure supply is admitted to the compartment I through 
the valve A' operated by any person in the compartment m- or by the valve tf 10 
operated by Any person in the .compartmeni I, the preasure in the chamber 
being indicated by a preesore gauge n^. 

At the lower part of the compartment I the xoan-hole dow ^ ia fitted, having 
fastening devices P and jointing ring P. 

At the upper part of the chamber A an eye bolt o. ia fixed to the suspending 1 '» 
rope which passea round the winding drum o* on the gantry carried by 
the barge on the surface of the water. Tlie ropes e which are attached to the 
chamber a are led round the winding drama o* mounted on the same gantry. 

Ab in deep sea diving it is neceaaary to take consideTable time for the diver 
to undergo the prQcesBea of compreaaion and decompression which time under SO 
known 'conditions has. been lost and the energy of the diver materially sapped 
by the process of Bending the diver down, and bringing him. up, auTing.a 
period of conBiderable di\ratiou; in order to avoid these conditions, in our 
apparatua we provide compression and decompression chambers q on the surface, 
which are generally aimdar in constmction to the chamber a. as far as tlte SS 
means for connecting thereto the chamber k. 

These chambera q are preferably mounted on wheels bo that they may be 
moved under and drawn away from the chamber h, when, raised info the posi- 
ahown in !Elguie 4. 

In this way. the proceaaes of compression and decompxeaaion can be carried 30 
out in the saiface with no fatigue to the diver, who can be leating comfortably 
is the chamber ^ under fhe beat conditions. 

A series of windows p aro arranged around the sides of the chamber A so 
that the operations in the water can be observed by the occupants of the com- 
partment m. 35 

The window is also provided in the door n, through which observation 
can be made from the compartment m. into the comportment I, or. vice vertd. 

Tha method of uaing the apparatus is aa follows: — ^The lower chamber a ia 
lowered to any given depth, the operators then enter the comimrtment m 
through the dioor n whica is then closed, the compartment m being under 40 
atmospheric pressure. The compreBsin^ chamber q containing the diver in a 
compressed atmosphere ia now placed into position under the chamber h, and 
the two chambers are locked together by manipulating the hand wheel JE?. 

The pressure in the compartment I is now raised until it reaches that of the 
compartment 3, when the diver can open the door in the upper pert of the .46 
diamber q and pass into the comportment I when he closes the door P and 
iigbteus up the lastening device P. 

The hand wheel if ia now operated to unlock- the chambers g and h from one 
another, and the chamber g is moved from under the chamber A. 

The chamber h is now lowered into the water, the necBBsary amount of water AO 
ballast being admitted to_ the tank m' in order to cause it to eink 

In its descent it is guided by the ropes e into position on the chamber a, 
and when so placed, the hand wheel Jfi ia operated so as to look the two 
chambera to tme another. The diver now unfastens thp doors P and / when he 
can descend through the man-hole into fhe interior of the chamber a; to enable fi5 
him to open the dofxr P the Valve t ia provided. The diver can then attach bia 
«ir pipe to one of the valvfls ^ and can enter the wat^r ihiougli the passage 
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in the lower part of the ohamher a. Should it be desirable to drain the 
chamber euriounding the door f the valve ceun be opened. , 

In returning from the chiuhber a to the oomportment f the operations above 
described are reverted in order, 
fi It will be observed that the occupants of the atmospheric compartment tn 
can oiservfe tie work of the divers turongb the windows' j>. 

When the doors l*^ and / have been closed and fastened the chamber A can 
return to the surface, which it does in & guided manner, either by beln^ lifted 
hr the rope o' or by discharging^ the water balLeiEt from the ballast tanS m* or 
10 if desired by both means. 

It will thus be seen that direct and easy means of communication is' provided, 
between the operating chamber and the surface of the water, without disturb- 
ing the oonditmns set up in tbe operating chamber in any way, eo that a snc- 
oession of divers or operators can be kept going, and the work be proceeded 
15 with continntnisly. 

The difficulties and incoaveuie&o^ which reault under kiwwn methods of 
diving relative to the (mrrents acting on the air hose and life lutes attached 
to the diver, which involve the risk vi his being pulled off his feet at any 
moment, and of fouling the hose and lines round wreckage or other obstruct 
90 tlons is entirely avoided as the present invention only requires a short length 
of pipe for conneotion to one of the air valves d^i this pipe being disposed 
more or less in a horizontal position. 

The method of using the npperatus already described is -vety advantageous 
when depths of 150 to SOO feet have to be dealt with, as in such cases more 
25 time is spent in compression and decompression than in actual work. 

In cases of depths less than those' mentioned above, in which compression 
or decompression is not a serious item, the use of tbe chamber g may be dis- 
pensed., with, and access be ejected' to the compartment I from the compart- 
ment M through the door n while under water, in which case the equalisation 
30 of pressures necesseoy for relieving pressure on the door n must be elated. 

' Having now particularly described and ascertained the nature of our said 
invention and in what manner the same is, to be pexfoxmed, we deolare that 
what we claim is: — 

Isti Diving apparatus consisting of two parte adapted to be snperposed on 
35 one another, the lower part being formed a diving bell viUi a dmalue orifice 
in its upper portion, means for Buspending said lower pari from a supporting 
device at the water suiface, the upper part being formea as a olosabl« oaomber 
and provided with means for being guided on to and making a water tight 
- joint viith the lower part, operative means attached to said upper part, adapted 
40 to support, raise and lower the said up|ier part, snbstantiauy as described. . 
2nd. In a diving apparatus as claumed in Claim 1 the arrangement of a water- 
balloat tank in the upper part of the apparatus and means by which' air ia 
made to displace the water ballast or vice vertd in order to vary the buoyancy 
of said upper part, sabstentially as described. 
45 3id. In a diving apparatus as claimed in Claim 1 the amngement of a water 
ballast tank in tl» lower port of the apparatus and means by which air is made 
to displace the water ballast or vUe vettS, in order to vary the buoyanoy of 
said lower part, substantially as described. 
4th. In a diving apparatus as claimed in Claim 1 means by -^hich' the upper 
50 chamber is g^uided by the suspending ropes of the lower chamber on to the same 
jointing devices on the two chambers co-acting with each other to form a water 
tight joint and fastcniing means operable ftom the upper chamber adapted to 
firmly clamp the jointing devices together at will, substantiolly as described. 
6th, In a diving apparatus as claimed ia 'daim 1' the arrangement of an 
55 atmosphb'ic chamoier and a preasure ch«mber{ closabU of cominunica<- 
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tion between the tirO' chambers and means for aupplying aocl controlling higlt' 
preBBure air to the pTessnre chamber, Bubstantiallj as uescribed. 

Gtb. The arraagBment and conatructioii of diTuig apparatus, enbfita&tially as 
deecilbed and illustrated in Figures 1 and 3 of the accoupaaying diawiugg. 

Dat«d this 20th day of Jaauaij. 1909. 5 

JKLL & JAMES, 
], Queen Yietoria Street, Loudon, £.0., 
Agents {or the ApplicautH. 



SedbUI: frintnl for Hii Majestr'a $tatIoiierr Office, 'hf Iwn It Malcomson, LtJ.— IDIO. 
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